Precalculus Name:
Proving Trigonometric Identities
cscx cotx
1. Prove: — — =1
sinx tanx
sec? x
2. Prove: —tan® x = tanx
cot x
cotx
3. Prove: > =tanx
csc” x—1
4.  Prove: tan® xcos® x + cot® xsin® x = 1
Sec X —Ccos X ,
5. Prove: — = 38inX
tan x
1+tanx
0. Prove: ————8Secx=cscx
sin X
) sin X 1-cos X
7. Prove: sin x( + - j =2
1-cos x sin X
secx
8. Prove: secxcsc? x—csc’ x=—"2
1+ cos x
1-sinXx
9. Prove: (secx—tanx)? = ——=
1+sinXx
1+ sinXx
10.  Prove: ———— =secx(cscx+1)
COS XSin X
11.  Prove: (sinx—cos x)* +2sinx—cos x = (1+ 2sin x)(1- cos x)
sinx COS X 1
12. Prove: + =

1+cosx sinx sinXx
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Precalculus Name: ANSWER KEY
Proving Trigonometric Identities
1. cscx cotx 2. sec” x 3
— — =1 — " _tan’x=tanx
sinx tanx cotx
1 1 COSX COSX 1 sin x 3
; T *— =1 — —tan” x =tanx
sinx sinx sinx sinx Ccos° X CoSx
1 cos? x sin x 3
2 —7:1 —3—tan x=tanx
sin“x sin x cos” x
2 . .
1—cos® x sinx sin®x
. 2 =1 3 3 = tan x
sin” x cos’x cos’x
. 2 . .
sin” x sin x —sin® x
. o 1 -3 = tan x
sin® x cos” x
sin x(1 —sin? x)
3 =tanx
3. cotx ¢ cos x
=tanx . 2
oscZ 11 smx(cos x)
—————=tanx
cotx Ccos™ x
— 5 =tanx .
cot” x sin x
=tanx
COoS X
=tanx
cotx
5. secx—cosx _ . 4. tan” x cos” x +cot’ xsin’ x =1
- 2 2
tan x sin“x 2 COSTX .o
2 —_— X+— xX=
17 _cos’x cos? x sin? x
COSX COSX _ giny sin? x+cos? x=1
tan x
1—cos®x
—COSX__ _inx.
tan x
sin? x
LOSX —ginx
sin x
CcoS X
sinx cosx .
e——=ginx
cosx sinx
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T+tanx
—————— —SeCX=CSCX

sin x

COSX N sin x
COSX  COSX _

- =CSCX
sin x coSx
COSXx +sin x
COS X =cscXx
sin x coSx
cosx+sinx 1
o— — =cscx
CoS X sinx cosx
COSx +sin x 1
- - =cscXx
cosxsinx  CcOSXx
COS X +sin x sin x
- - —— =CSCX
cosxsinx  cosxsinx
COS X +Sin x —sin x
: =cscx
cos xsin x
COS X
——————=cscx
cos xsin x
—— =CSCX
sin x
2 2 SE€CXx
secxcsc x—csc - x=———
1+cosx
sec x
csczx(secx—1):—
1+cosx
sec x
——o(secx—1)=—T—
sin® x 1+cosx
secx—1  secx
sinx  1+cosx
secx—1  secx
sinx  71+cosx
1 COSX
cosx cosx _ _SeCX
1—cos®x 1+cosx
1—cosx
COS X SeCx

(1-cosx)(1+cosx)  1+cosx

1—cosx 1 secx

COS X .(1—cosx)(1+cosx) " T+cosx

1 1 secx

[ ] =
cosx T+cosx 7T+cosx

) sin x 1—cosx
sin x +— =2
1—cosx sin x
2 2
) sin® x 1—-2cosx+cos’ x
sin x| — +— =2
smx(1—cosx) smx(1—cosx)
) 2-2cosx
sin x| — =2
sinx(7—cosx)
2(1-cosx)
1—cosx

2 T1-sinx
(secx—tanx) =———
1+sinx
2 2 1—sinx
sec” x—2secxtanx+tan“ x = ———
1+sinx
1—sinx

(1+tan2x)—25€cxtanx+tan2x= -
1+sinx

1 sinx 2sin’x 1-sinx
1_2 [ ] —+ 3 = -
cosx cosx cos"x T+sinx
cos’x 2sinx  2sin’x 7-sinx

cos’x cos’x cos’x T+sinx

(1—sin2x)—25inx+2sin2x 1 —sin x

cos® x 1+sinx
1—2sinx+sin’x 71-sinx

cos? x 1+sinx
. 2 .
(1—smx) _1-sinx

(1—sin2 x) "~ 1+sinx

(7—sin x)2

(7-sinx)(7+sinx) ~ 1+sinx

_1-sinx

T-sinx 71-sinx

T+sinx 71+sinx
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10. 1+sinx

— =secx(cscx+1)
cosxsinx
T+sinx 1 1 +sinx
cosxsinx cosx\sinx sinx

sin x

1+sinx 1 (1+sinx
cosxsinx cosx

1+sinx 1+sinx

cosxsinx cosxsinx

11. (sinx—cosx)2 +2sinx—cosx = (1+2sinx)(1-cosx)
sin® x — 2 cos xsinx + cos” x + 2sinx — cosx = (7+ 2sinx)(71—cosx)
—cosx—2cosxsinx+7+2sinx=(71+2sinx)(7-cosx)
—cosx(1+25inx)+(1+25inx) :(1+25inx)(1—cosx)
(7+2sinx)(1—cosx)=(1+2sinx)(1—cosx)

12. sin x +cosx_ 1

1+cosx sinx sinx
sin? x cosx(7+cosx) 1

sinx(7+cosx) " sinx(7+cosx)  sinx

sin? x +cos x + cos? x 1

sin x(7+cosx)  sinx

14+ cosx 1

sin x(7+cosx) sinx

1 1

sinx sinx
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